GAETTI-JARDIM JÚNIOR, E.; VASCONCELOS, A. C. de. Retention of oral microorganisms on conventional and resin-modified glass-ionomer cements. Pesqui Odontol Bras, v. 15, n. 3, p. 196-200, jul./set. 2001. Secondary caries are a worldwide public and socioeconomic problem. The placement of restorations can lead to the development of environmental conditions favorable to microbial colonization, especially on the tooth/restoration interface, which is a predisposing factor for secondary caries. The aim of this study was to evaluate microbial retention on conventional (Chelon-Fil and Vidrion R) and resin-modified (Vitremer and Fuji II LC) glass-ionomer cements, in situ, using a hybrid composite resin (Z100) as a control. Twelve volunteers wore Hawley appliances with specimens made of all tested filling materials for 7 days. The specimens were then removed from the appliances and transferred to tubes containing 2.0 ml of Ringer-PRAS. Microorganisms from the samples were inoculated onto blood agar and Mitis Salivarius Bacitracin agar and incubated under anaerobiosis (90% N2, 10% CO2), at 37°C, for 10 and 2 days, respectively. The resin-modified glass-ionomer cements and the composite resin retained the same levels of microorganisms on their surfaces. The resin-modified glass-ionomers retained less mutans streptococci than the composite resin and conventional glass-ionomer cements. The conventional glass-ionomer cements retained less mutans streptococci than the composite resin, but that difference was not statistically significant.
INTRODUCTION
The colonization of surfaces of restorations by cariogenic bacteria can contribute to increase the incidence of secondary caries 25 , which is one of the major reasons for replacement of restorations 18 . This fact is even more complicated when the restoration is placed on cervical areas, where the retention of bacterial biofilm can also compromise gingival health.
Due to their physical, chemical and biological properties, glass-ionomer cements have been used as lining, luting and filling materials, especially for restoring cervical areas 6 .
Resin-modified glass-ionomer cements have shown improved properties, including faster setting, as well as less sensitivity to hydration and dehydratation 9 .
The surfaces of conventional glass-ionomer cements remain relatively rough, even with careful polishing 6, 20 . This might enhance the accumulation of bacterial biofilm on glass-ionomer restorations, leading to gingival inflammation 6 . The bacterial plaque located on the surface of glass-ionomer fillings shows a number of microorganisms similar to that of the plaque observed on composite resin restorations, however, the levels of mutans streptococci are lower 24 . This phenomenon may be related to fluoride release and to the effect of this ion on many metabolic processes in bacteria 26 . There appear to be few reports on the effects of resin-modified glass-ionomer cements -which permit an improvement of finishing and polishing 16 -on the surrounding microbiota, especially regarding the levels of mutans streptococci. Therefore, the aim of this study was to evaluate, in situ, microbial retention on conventional and resin-modified glass-ionomer cements.
MATERIALS AND METHODS

Dental materials
Two conventional glass-ionomer cements, Chelon-Fil (Espe GmbH, Germany) and Vidrion R (SS White, Brazil), and two resin-modified glass-ionomer cements, Vitremer (3M Dental Products, Brazil) and Fuji II LC (GC, Japan), were studied. The hybrid composite resin Z100 (3M Dental Products, Brazil) was used as a control.
Specimens were prepared with each material according to their manufacturers' instructions. The materials were placed into cavities (diameter of 5 mm, depth of 1mm) on the outer surface of the palate of Hawley appliances. Twelve specimens were prepared with each material. The glass-ionomer specimens were covered with the light-curing bonding resin Probond (Dentsply, Brazil) and stored at 100% relative humidity after preparation, in order to avoid changes on their surfaces. After 24 hours, all specimens were polished 11 using sequential Sof-Lex discs (3M Dental Products, Brazil) 20 . An acrylic net was used to cover the specimens so as to avoid the autocleaning produced by the movements of the tongue, thus, simulating the conditions of interproximal and cervical areas of teeth.
Experimental design
Twelve 17-23-year-old volunteers participated in this study. All were students of the School of Dentistry of Araçatuba -UNESP. All students received oral hygiene instructions (flossing and tooth brushing) before the experimental essay.
The volunteers wore the Hawley appliances for 7 days. During the experimental period, the volunteers were allowed to brush their teeth with the Hawley appliances removed from their mouth, but were not allowed to use a toothpaste or any chemical compound with fluoride or other substance with antimicrobial properties. During the meals, the Hawley appliances were stored at 100% humidity.
After this period, the specimens on the Hawley appliances were removed and transferred to tubes containing 2.0 ml of pre-reduced anaerobically sterilized Ringer solution 21 under CO 2 flux. All samples were taken to the laboratory, subjected to serial ten-fold dilutions 29 in Ringer-PRAS, and cultured onto brain heart infusion agar (Difco) supplemented with yeast extract (0.5%), hemin (0.5 mg/ml), menadione (5 mg/ml) and 5% defibrinated sheep blood (blood agar) -for the isolation of fastidious microorganisms and determination of total bacterial count -, as well as on Mitis Salivarius Bacitracin agar 10 (MSB agar) -to recover mutans streptococci, in duplicate. The blood agar and MSB agar plates were incubated under anaerobiosis (90% N 2 , 10% CO 2 ), at 37ºC, for 10 and 2 days, respectively.
Identification of mutans streptococci was carried out through the analysis of the morphology of cells (Gram) and colonies, as well through the analysis of the fermentation of manitol and sorbitol 4 . The differences in the levels of mutans streptococci and in the total number of viable bacterial cells on conventional glass ionomer cement, resin-modified glass-ionomer cement and composite resin were determined through the KruskalWallis test.
RESULTS
The results are presented in Tables 1 and 2 . Table 1 presents the total number of microorganisms recovered from the samples, whereas Table 2 shows the levels of mutans streptococci isolated from the specimens.
The resin-modified glass-ionomer cements and the composite resin showed lower levels of micro- organisms than the conventional glass-ionomer cements, even though statistical significance was observed only between the composite resin and the conventional glass-ionomer cements (p = 0.01).
The resin-modified glass-ionomer cements presented lower numbers of mutans streptococci than the other tested materials (p = 0.05). There were no significant differences between conventional glass-ionomer cements and the composite resin.
DISCUSSION
Although the clinical use of glass-ionomer cements has increased due to their properties, such as fluoride release and adhesion to dental tissues 6, 7, 19 , these materials have deficiencies. For instance, their surface is rough in comparison to that of composite resins, which can enhance microbial retention and plaque accumulation 6, 22 . The resinous content of resin-modified glass-ionomer cements, while improving their physical properties 15 , can also reduce plaque accumulation, preventing secondary caries. The number of microorganisms recovered from resin-modified ionomer specimens was similar to that recovered from composite resin samples, and it was lower than the microbial levels found on conventional glass-ionomer cements. However, the differences between conventional and resin-modified glass-ionomer cements were not statistically significant ( Table 1) .
The glass-ionomer cements, particularly the resin-modified ionomers (Table 2) , showed smaller numbers of mutans streptococci than the composite resin, and these results are in agreement with those presented by SVANBERG et al. 24 (1990) and BERG et al. 2 (1990) . According to BERG et al. 2 (1990), the number of mutans streptococci on restorative materials stabilized three months after the treatment, probably due to the decrease of fluoride release from ionomer restorations. However, VAN DIJKEN et al. 28 (1991) did not report these differences.
The glass-ionomer cements can interfere with the growth of cariogenic bacteria, as shown by BERG et al. 2 (1990) and GARIB et al. 8 (1993) . The presence of a less cariogenic microflora on these cements might be due to fluoride release 3 , suggesting that the resinous content of resin-modified glass-ionomers fillings does not interfere substantially with fluoride release 5, 27 . Since the levels of fluoride release in glass-ionomer cements decreased over time 1, 7 , the effects of these materials on the microbiota might vary at the same extension. However, even in sublethal concentrations, fluoride is able to produce remarkable effects on the acidogenicity and adhesion ability of mutans streptococci 13, 23 . It can reduce the production of glucan polymers 30 , inhibit glycolysis 14 and other metabolic pathways, preventing the colonization of dental tissues 17 , and affecting the activity of enzymes associated with the citoplasmatic membrane 12 . Therefore, it is possible that mutans streptococci isolated from specimens made of conventional and resin-modified glass-ionomers present lower metabolic activity than those strains isolated from specimens made of hybrid resin (Z100).
The lack of significant differences between the conventional glass-ionomer cements and the composite resin (Z100) as to the levels of mutans streptococci might reflect the greater roughness of conventional ionomers, although careful polishing was carried out 6, 20 . That roughness might decrease the advantageous effects produced by fluoride release.
Interactions between restorative materials and oral microflora can produce different environments, which could lead to conditions suitable to the development of dental caries, or maintenance of oral health. These factors must be considered in the choice of a dental material.
CONCLUSIONS
On the basis of this study, it can be concluded that: 1. Conventional glass-ionomer cements (Vidrion R and Chelon-Fil) retained a greater number of microorganisms than the hybrid resin (Z100). 2. The levels of microorganisms retained on the surface of resin-modified glass-ionomers (Vitremer and Fuji II LC) were similar to those observed on composite resin (Z100) samples.
Resin-modified glass-ionomers (Vitremer and
Fuji II LC) retained less mutans streptococci than the resin (Z100) and the conventional glass-ionomer cements (Vidrion R and Chelon-Fil). A cárie secundária representa problema de saúde pública e socioeconômico no mundo. A restauração de dentes acometidos por cárie pode criar condições favoráveis à proliferação microbiana na superfície do material restaurador ou na interface dente/restauração, criando ambiente propício para o estabelecimento de cárie secundária. O objetivo deste estudo foi avaliar a capacidade de retenção de placa bacteriana em cimentos de ionômero de vidro convencionais (Chelon-Fil e Vidrion R) e modificados por resina (Vitremer e Fuji II LC) e de resina composta híbrida (Z100), utilizada como controle. Nos testes de retenção de microrganismos, in situ, 12 voluntários utilizaram, por 7 dias, placa de Hawley contendo corpos-de-prova de todos os materiais. A seguir, os corpos-de-prova foram transferidos para tubos contendo 2,0 ml de Ringer-PRAS e os microrganismos presentes em sua superfície foram cultivados em placa com ágar-sangue e ágar Mitis Salivarius Bacitracina, os quais foram incubados, a 37ºC, em anaerobiose (90% N2, 10% CO2), por 10 e 2 dias, respectivamente. Os ionômeros modificados por resina retiveram quantidade de bactérias similar àquela mostrada pela resina testada. Os ionômeros modificados por resina também apresentaram menor número de estreptococos do grupo mutans do que a resina e os cimentos ionoméricos convencionais. Os ionômeros de vidro convencionais apresentaram menor número de estreptococos do grupo mutans que a resina, sendo que essa diferença não foi estatisticamente significativa.
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